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1. INTRODUCTION

The following'lé.S GHz radar chasgis were repaired under Contract No. MAS 9-11278
for the NASA Manned - Spacecraft Center, Houston, Texas.

(1} Data Processor SM-D-533%46N S/N 6
|

(2) Coherent Oscillator (COHO)} (Recvr) SM-D-533217 §8/N 3

(3) Variable Frequency Oscillator (VPQ} (Revr) SM-D-533220 S/H 3

(4) Preamplifier (Rcvr) SM-D-533835%
Repairs were completed on the three receiver chassis and they were returned
in October 1970. The processor repair was delayed by the procurement of a
matched set of delay lines, which {s a long lead item. Processcr repairs were
then completed and the unit returned in December, 1970.
The following is a brief description of the unit repair requirement:

a. Processor.

‘(1); Install new delay line matched set and align the associated
‘ line driven and post delay amplifiers.

(2) Replace DC amplifier module (MD-16 on 1AGAS).

{3) HModify circuitry to provide simultaneous recording of real
antenna aperture video and synthetic apsrture video.

(4) Perform electrical realignment.
(5) Performed unit test and documentation of test data,

b. Coherent Oscillator,

(1) Coumpletely rebuild the electronic circuits.
(2) Perform electrical alignment.
(3) Perform unit test and documentation of test data.

c. Variasble Frequency Oscillator.

(1) Completely rebuild the electronic circuits.
(2) Perform electrical alignment.

(3) Perform unit test and documentation of tesft data,

-1~



d., Preamplifier.

(1) Replace the signal cable.
{2} ?erform electrical alignment,

{3} Perform unit test and documentation of test data.

2. PBOCESSOR REPAIRS

a. Equipment Setup. Flgure 1 illustrates the general lab test setup for
repairs and alignment. The control panel provides an interface between the
Data Processor, power supplies and the test equipwent. All data processor
outgoing signals are terminated at the control panel. Incoming signals arve
terminated within the data processor. Only one input signal is required for

general testing and alignment, the video inmput pulse which simulates a radar
target return.

For general testing the video input signal is of plus or minus polarity at a
level of opne (1) volt O-F maximum and is fed directly to the '"video in" con-
nector on the control panel. For measuring feedback factor, the video first
passes through the balanced modulator where it is modulated by a low audio
frequency {typically 0 -~ 20 hertz). The frequency counter monitors the

1.9 MHz signal of the signsal integrator timing control leop. The volt
meters are used to monitor various DC voltages at test points throughout the
Data Processor.

b. Description of Repairs.

(1} New interoven assembly (SM~D~533056) which includes a new matched
set of delay lines (1) 1072y sec delay line {8M-D-533061) and
(2) 536 sec delay line (SM-D-533358) was installed in the Data
Processor, The associated delay line drivers and post-delay
amplifiers were aligned to compeunsate for irregularities in the
delay lines bandpass characteristics.

{2) 1Install New DC Amplifier. A new DC amplifier was installed to
replace MD~16 on timing board A (1A6A5) which was defective,
The new DC amplifier module {8 an improved version which has
rmuch better stability than the unit replaced.

{3} Installed New Filter Choke. A new 8.2uh filter choke (L4) was

replaced in the +20 V power input line on the filter assembly
(LA6A1AL).

“2a
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{4) - Real-Synthetic Aperture Modification. The Data Processor was
modified as outlined In Philco-Ford Document, "Processor Changes
for Synthetic-Resl Aperture", No. 44231, This modification pro-
vides the capability to record real aperture video simultaneously
with synthetic aperture video. The real and synthetic aperture
vidego recording is time shared as {llustrated by the composite
video figure on Drawing No. 44231, A copy of cthis document is
included in the Appendix. '

This modification reduces the incoming noncoherent video from

2 yolts to 1/2 volt and re-routes the video path to the video
compression board (1A6A8). The new switching configuration
combines the composite real aperture video and synthetic

aperture video on a common path and sends it to the recorder.

The video recorder then separates the real and synthetic aperture
video and records them on separate film strips,

¢. Final Alignment and Test., Final alignment was performed as outlined
in "Aligoment Procedure - Data Processor - Video Sweep Integrator'. Final
testing and documentation was performed as specified in "Acceptance Test Plan ~
Data Processor P/N SM~-D-533946N", Philco~Ford document No. 40262,

Both of the above documents are included in the Appendix.

3. RECEIVER REPAIRS

The COHO and VFO chassis normally operste in a common oven on the receiver
chassis. Both units were damaged by excessive heat when the oven temperature
control failed and the oven power failed to shut off. Since it was not
practical to separate damaged and undamaged components, all electrical com-
ponents were removed from the two chassis and veplaced by new unite. The
defective oven controller was previously replaced in the field.

a, Coherent Oscillator (COHO). The coherent oscillator was damaged by
excessive heat, therefore, all electrical components were removed from the
chagsls, The COHO was then rebuilt using all new electrical components.
Electrical test and documentstion were performed as outlined in "Acceptance
Test Plan, COHO Assy SM-D-533217", Philco-Ford document #40287, This specifi-
cation which includes the documented test results 1s facluded {n the Appendix.
'Figure 2 illustrates the test setup for the COHO test. The Appendix alsc
includes the COHO alignment procedure which was used as a gulde for the
above aligmment and test.

b. Variable Freguency Oscillator (VF0), The variable frequency oscillator
was damaged by excessive heat; therefore, all electrical components were re-
moved from the chassis, The VFO was then rebuilt, using all new electrical
components, Electrical test and documentation were periormed as outlined in
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"Acceptance Test Plan, VFO Assy. SM-D-533220", Philco-Foxrd Document No. 40288,
This specification which includes the documented test results is included in
the Appendix. Figure 3 illustrates the test setup for the VFO test. Tigure 4
shows the difference frequency versus contyrol voltage for the VFO which 1is
documented as part of the aligmment procedure. The Appendix also includes the
VFO alignment procedure which was used as a guide for the asbove alignment

and test.

¢c. Preamplifier. Repairs for the pre&mplifier consisted of:

(1) Replacing the signal output coaxial cable and its associated
coaxial connectors.

(2) Replacing lost hardware for hold down and polarization on the
power connector.

The electrical circuits of the preamplifier were then gilven a complete re-
alignment, Electrical test and documentation were performed ag outlined in
YAcceptance Test Plan, Pre-Amp Assy., SM-D-533835", Philco<Ford Document

No. 40289, This gpecification which includes the documented test results is
included in the Appendix., Figure 5 illustrates the test setup for the pre-
amplifier test, The Appendix also includes the preamplifier alignment pro-
cedure which was used as a guide for the above aligument and test.

4, CONCLUSIONS

The subject Data Processor and three receiver chassis have been repaired,
tested and meet their respective original design specifications as documented
in this report, The Data Processor was also modified to provide for the
simultanecus recording of the synthetic and real aperture video.
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APPENDIX

Alignment Procedure - Data Processor Video Sweep Integrator

"Acceptance Test Plan Data Processor P/N  SM-D-333946N"
Phileco-Ford Document No. 40262

Coherent Oscillator Alignment Procedure

"Acceptance Test Plan, COHO Assy. 8M-D-533217V
Philco-Ford Document No, 40287

Variable Frequency Oscillstor Aligmment Procedure

"Acceptance Test Plan, VFO Asgsy. SM-D-533220"
Fhilco~Ford Document No. 40288

Preamplifier Alignment Procedure

" “Acceptance Test Plan, Pre-Amp Assy, S$M=D-533835"

Fhilco-Ford Document No, 40289

Procesgsor Changes for Synthetic-Real Aperture
No. 44231



ALTIGNMENT PROCEDURE
DATA PROCESSOR
VIDEO SWEEP INTEGRATOR
(BOARD 1A6A5)

I.  EQUIPMENT REQUIRED:

{aA) Oscilloscope (Tektronix Type 585 W/Type 82 Plug-In, or equivalent)
(®) Pulse Generator (LAVOIE LA575 or equivalent)

{C) VIVM

(D) Oscillator (HP Model 202C or equivalent)

(E) Balanced Pulse Modulator

II. ALIGNMENT:

(A) Check the following DC voltages for proper value at input to
Data Processor:

+20 VDC + 2%
-20 VDC * 2%
+12.6 VDC + 2%
-12.6 VDC *+ 2%
+5.7 VDC + 2%

W W N
. e »

.

(B) AC Couple a 2.0 volt (p-p) bipolar video signal to Pin (J) of the
1A6A5 board. The pulse width should be approximately 1.0 microsec.
See figure 1.

Figure 1

{C) Monitor Pin 5 of MD-3 (40 mc. modulator) with scope. Adjust both
the capacitor in MD-3 and resistor R-4 until the 40 mc carrier is
nulled, The nulled carrier should not exceed 50 miilivolts peak-
to-peak. See figure 2.

Figure 2



(D)

(E)

()

(6)

(1)

Monitor Pin 2 of MD-7 (input to delay line) with scope. Adjust

capacitor in MD-2 (40 mc phase shifters) for 90 degrees of phase
shift. A 90 degree phase shift occurs when the sidebands are of
equal amplitude. Recheck step (B). See figure 3

Figure 3

Monitoring the same point as in (C) above cbserve the degree of
phase modulation. If necessary select resistor R-5 for 30 degrees
of phase modulation (ratio of peak-to-peak unmodulated carrier to
peak-to-peak sidebands equals 0.866). Typical carrier amplitude
is 0.25 Vp-p. Recheck step (C).

Remove cable coming back from delay line (P-3). Monitor Pin 5 of
MD~11 (40 mc. phase detector) with scope and adjust capacitor in
MD-11 for best null. The nulled carrier should be less than 50
millivolts peak-to-peak. Reconnect cable. Typical carrier ampli-
tude is 0.25 Vp-p. :

40 mc Phase Lock:

(1) Short the input of MD-13 (DC amplifier) to ground. Monitoring
TP-17 with a DC voltmeter adjust R-8 for a maximum positive
voltage, then adjust R-27 to lower the voltage to +2.0 VDC.

Now readjust R-8 for a near zero reading. Remove short, the
voltage should remain near zero VDC., Typical readings at TP-17
are. between + 0.5 VDC.

1.91 mc Timing Loop Lock:

(1) Monitoring TP-8 with a DC voltmeter and adjust R-20 for
approximately +2.0 VDC.

(2) Monitoxr TP-18 with a DC voltmeter and adjust R-21 until limiting
at a positive voltage occurs. Then adjust R-11 to lower the
voltage to +1.5 VDC.

(3) Monitor TP-18 with a DC voltmeter and adjust R-21 until
limiting at a negative voltage occurs. Then adjust R-10 to
lower the voltage to -1.5 VDC.

(4) Short Pin 7 of MD-28 to ground (DC Amp). Adjust R-21 for a

near zero voltage at TP-18. Remove short.



(5) Short Pin 6 of MD-29 (1.91 oscillator) to ground. Vary
capacitor in MD-29 for maximum rise time of the video at
TP-19, See figure 4. Remove short and adjust R-21 for
maximum video rise time. There should now be no change in
the video as Pin 6 of MD-29 is shorted. If the loop does
not lock in repeat steps 1 thru 5. If a peak in rise time
cannot be observed by adjustment of the MD-29 capacitor it
will be necessary to change the 1.91 mc crystal to a dif-
ferent frequency. Record frequency of the locked in
1.91 mc oscillator at TP-7.

Figure 4

(I) Monitor frequency at TP-7. Adjust R-25 (1.91 mc phase shifter)
to both extremes, Determine total frequency excursion then set
R-25 to mid range. No further adjustments are necessary if the
mid range setting results in a frequency close to that measured
in G(5). 1If not, then adjust R-21 and R-25 to obtain an approxi-
mate mid range setting for R-25 at the frequency noted in step G(5).

(J) Feedback Factor Adjustment:
J
(1) Monitor TP-19 with scope.
(2) AC couple simulated doppler video to Pin (J) of board 1A6AS5

(see figure 7). Be careful that limiting of the doppler video
does not occur.

EE—

PULSE

GEN
BALANCED
PULSE SIMULATED DOPPLER VIDEO
MOD

AUDIO

0scC.

Figure 7



x)

)

(3

(4)

(6)
(7

Set modulating frequency to 1.0 cps and record video output
at Tp-19.

Set modulating frequency to 6.0 cps and adjust R-20 until
video is down 3.0 db {rom preceeding step. This represents
a 0.96 feedback factor.

Feedback factor is equal to:

- : -3 .
K=1-6,73 x 10 fe
where fc = modulating frequency
A typical value for the voltage at TP-8 is +1.5 + 0.05 VDC.
Repeat steps 3 and 4 making sure that the ﬁodulated video

amplitude does not change as the modulating frequency is
changed.

Sensitivity Adjustment:

(1)
(2)

(3

(4)

Monitor TP-8 with a DC voltmeter.

Break-up loop by actuating loop break-up control and note
voltage swing. The voltage should increase to approximately
+2.4 volts and then slowly drift back to the value noted in
step . J(6). If the loop does not lock back in adjust R-19.

Note: 1If the loop does not lock back in it may be necessary
to lower the feedback factor in order to properly set R-19,7

Repeat step (K) until the correct voltage swing is obtained
and the loop locks in after being broken up.

Re-adjust feedback facter if necessary.

Monitor TP-19 with scope and adjust capacitor in MD-10 (40 mc
phase shifter) and resistor R-8 for balanced video and minimum
Beta waveform. See figure 5.




(D)

&)

Feedback Factor Overshoot Adjustment:

(1

(3)

If R-19 is set so the loop is too sensitive,
lock

Monitor TP-8 with a DC voltmeter

Break-up loop by actuating loop break-up control and note
voltage swing. Adjust R-28 until the voltage limits at
2.0 VDC. Adjust R-29 until the voltage overshoots the value

noted in step J(6) by no more than 50 mv DC.

After the

loop is broken-up the voltage should stabilize at the value

noted in step J(6).

. Adjustments:
Adjust R-26 for 1.0 VDC at Pin w of board 1AG6AS.

Adjust R-23 for zero VDC when loop is broken-up.

Monitor pin p of board 1A6A5 and adjust R-12 for 1.0 VDC.

the loop will not

in. This can be noted by monitoring the D,C, voltage at
TP-8, the voltage will not come low enough to lock loop in (CW
decreases sensitivity).

Log Amp Det.
Input ’

Pin 5 of MD-26
Vv = 0.5V/cm

Signal to 1.9 mc
v Det.

Pin 3 of MD-31

Vv =0.1 V/icm

H

H=0.2 millisec/cm

0.2 millisec/cm

Figure 6

Low Pass Filter
Output

4 Pin 3 of MD-15

v =20.1 Viem
H= 2.0 microsec/cm

Input to Modulator
Pin 4 of MD-3

4 V=205 V/cm

H = 2.0 microsec/cm
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aquipment. On & daty procespor unilt besis, all fnputs &nd cutputs ave svallsble
thyrough the two connectore LABALPL and 2,

4 2,0 Test Set-Up
The date processor shell have power applied &3 Zollows:
Yeltage Eip Mo, brain (momingl}y
Reurral LAGALFZ-3 1060 V-4
120 VACY 94} LAGALPE-3 260 V-A
400 cps} OB} LABALPZ=4 323 ¥-A
' gcy 1AGALPL-5 215 v-A
+20 VDC 12641P1-19 500 MA
-20 Ve 1ABALPL~37 100 MA
{20V Return} 1A6ALPL-18 fewa
+12.6 vbe CIREALEL-L 2200 BA
-12.6 yno 1A6A1P1-20 C3200 MA
(12.6 V Return) 1AGALEL~-2 7 “we
+5.7 VD 1A6ALF2-19 - 700 mMA o~
~ (5.7 V Retuxnm). 1AGALP2-18 L e
3.0 Test FEoguipment Regquired
) Oscilloseope Tektronix 585 with Eypa 82 Plugwin
Pulée Generator Lavoie LA&-395
Countey Beckman 7370
VTVM ' o Senior Voltohymat WV-98A
RF Attenuator o Daven Company Type 6531-50C
Low Freq. Osc, Hewlett Peckavrd Model 202-C
Bzlanced Pulse Modulstorv {for indication purposes only, ca&iibration
: , not requivad)
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Page « 2

4,0 Qutpur Siwnal Specification

B

pri=aligned data processor, the output signals shall be as specgfied
LW .

4.1 Timing Waveform Outputs !
All timiug waveforws are D.L. coupled to

addition, the
volrs; #)

s external load af 150
specitication on 1) the peak-tospeak axpiiﬁude is
the mwiinum amplitude droop {s 10%.

G.1.1 336 Gate

The outputs at pins 8, 10, 12

s and 14 of 1AGALP2 shall weet the following
apovifications: .

Period 1072 usec ﬁominal

Buty cycle 50% nominal

Cate ripe time 180 nsec max.

Cate f£all time 139 nsaé max.

v
RBOTE:  The positive going porhlon of Lhe wavefarm corresponds to
the horiz. interval.

v

§
Liol.2 268 Gate \ ;
The output at pins 21, 23 25 and

27 of éAJAEPZ ¢h%11‘mee: the following spece-
Lfications:

. L P
Period

Buty cycle
Gate rise time

Gate fall time

530 usgCenominal
50% nominal.

100 nsec max, A .
100 nsec max, A
4.,1.3 140 Gate

3
i

The cutput at pin 29 of 1A6A1P2 shall meet tﬁeAfolloﬁihg

specifications:
Period 268 usec nominal : E
Gate Width * +3.1 b
: 0.4 s :

{Positive going) ' 140.45 -0,1 “8EC g% ;
Gate Rise Time 100 nsec max. . ';g‘.;
Gate Fall Time 100 nsec max.. b
| R

ol

i
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26,73 Cate

The outputs at pins 39, 41, 43 and 45 of 1AGAIP2 shall weet the following
specifications:

4.1.5.

Gate width

Gate rise time

Cate. fall tluwe

Interpulse period

Gate delay {from 268
gate) at 50% polnts 100 nsec max.

16.75 + 0.1 usec (509 Amp)
70 nsec max.

73 psecc wax.

268 uscc nominal

Left Side Gate

The output at pinr 37 of IAGAIP2 shall meet the following specifications:

4.1.6

tions:

4.1.7

Period 536 usec nowinal
Duty cycle 50% nominatl

Gate rise time 1.G

ugec wWax.
Gate fall time 1.0

ugec w\aK.

Gate delay {from
ctrailiag eduge of
16.75 gate}

123,7 jg usec

NOTFE: ‘The positive going portion of this waveform occurs 144 useg
after the positive edge of the 536 Gate.

Sweep Shuteoff Trigner

The output at ping 31 and 33 of lA6A1P2 shall meet the fellowing specificae

Period
Pulse width
Pulge rise time

268 usec nominal
8 * 1 usec
1060 nsec max.

Pulse delay (from 123.7 fg usec
16.75 Gate trailing
edge}

1.9 Mc Oscillator

Pulse rise time
Pulse fall time

Duty cycle 50% nominal

The output at pin 35 of 1A6ALF2 shall meet the following specifications:

+70
Frequency (cps) 1,911,000 700

~300
100 nsec max.
100 nsecc max.



S A R A e,

4.2 * Video Siznal Outputs

The processer accepts hoviza, and vere., videeo. The inputs are pre-sumeced
and integrated. The reupective outputs are horiz. video and vert. video,
In addition, the processor will accept Quadrature horlz., video and pree
sumned borin. video. These video inputs will be nultiplied and the
resultant product will be vtillzed for Drift Angle Correction (DALY,

e e b

3410 om0

&.2.1 Vert. Video

LSRR

4.2.1.1 ¥hen the input on pin 24 of 1AGALPY is

g Pulse amplitude Bi~polar +2 +10% volts peak to peak
; Rise time 35 nsec wax

Dynamic range 9+ 0.5 db

Pulse width 1.0 microwsgec nom.

4.2.1.2  The output* on pin 11 of 1A6AIPY vhen loaded with 200 . sghall be:-

£.2.1.2.1 {(Video synchronized by 16.75 gate.)
ug Pulse amplitude®® +0,5V to +1.0V peak

Transfer Charac~

terlstic Shall be cap able of vaviation approximately
to the liwitz as ghown in Filgure 1 with the
adjusrments of RIO and Rl1l for the first
break point. RIC and RY affect one polarity
of the-bipolar signal and Ril and R12
affect the other polarity of the bipolar
signal. (Board 1A6A8)

#The vert. video output occyrs during the negative portion of the
536 gate.

4.2.2 Horiz. Video

4,2.,2.1 vhen the input on pin 22 of 1A6AIPI is:

Pulse amplitude Bipolar 2 + 10% Vp to p
" Pulse width 1.0 wi.roseconds nominal
Rise. time 35 nsec max.

Dynamic range $ + 0.5 b




;o a ~
‘(’uévZn&

4,2.3

4.2.3.1

Page - 5

The cutput® on pin 11 of 1ABAIPY when loaded with 200 » shall be:

Pulse Amplicudoe 3.5V to +1.0V peak

Travsicy Character-
istic Shall be capsble of variation .approximately

to the limite as shown in Flguvre 1 with the
adjustments of RIO and Ril for the fivst
break point. RiO and KV affect one polarity
of the bipolar signal and R11 and R12 affect
the other polarity of the bipolar signal.
{Board 1A06A8)

*  ‘The horiz. video output occurs d ving the positive porticn of

the 536 pate.

#% R8 on 1A6AS may be adjusted for this level.
Feodback factor :
3.96 + .01

For whole video perxod : P
horiz. and vert. '

!

RNOTE:  The method to be used for weasuring feedbacx favtor will be:

1. Measure ourput as in é‘2.2.2.with0ut compression_cf the
ocutput pulse.

2. Multiply {oput pulse with a low frequeqcy sine wave.

3. Ine¢rease frequency until the peak output is 3 db down from
'that in ‘step 1. » |
. Lo 3

‘The fegaback factor, K, fs: K mfl{Zﬂ ch = 1-6.73 x 10‘3fc

}

i

i " vhere f¢ is frequency in step 3
b ? T 48 1072 usec,

D.A.C. Video .

When the Aiunput on pin 22 of 1A6A1P1 iS'

l

Pulse amplitude AL+ 10% v péak
Rise time 35 nsec max.
Pulge width» 4 ,APPIoX. 1.0 gs

And the lnput on pin 4 of lAéAIPl i

Pulse amplitude 26 db below +1 v
Pulse width approx. 1.0 us |
Occurrence time Simultaneocusly with the above pulse then:

:
’
i
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The output on pln & of 1a8A1PI when loaded

with 100 & to ground
shall Le:
Pulse amplitude .1 V win
‘Rise time 120 nsec max.
Pulse width approx. 1.0 us

Reversing the polarity of one of the above signal pulses will
veverss the polarity of the cutput yuicn.
tiong should remsin the same.

Y

The other speciilica~

Quad Input Qutput

The output on Fin 6 of 1a0AYFL should reverse polarity during negative

of the 268 pate.

Ranae Swath Selection

The 1b6.73 gate outputs at Pins 39 & 43 (gates to Trensmitrer and
Reeeiver) of LABGALP2 shall be capable of the followling off-s ets:

. N i
{ }szf;@‘»«m‘aéww SEC i

g

| - Position #1
Normal Gate (0-10
i neuticael wmiles)
ey T Posicion #2
At 1
H [ . i ' s oy
P R G e 16.75 gsee + 5% (1.4
) N 1 )
SR U N S U R SRR 11.4 nautical miles
Fel ;m~{ Positrion #3
o0 P i
N ———— e 33.5 pysec + 5% (2.7 -
,,,,, o .ﬁ_;_imi,_..-;""“,a-l e e e e e 12.7 nautical miles
L i n ; B [} .
o ' \ £ ‘ Positcion #4
1 . 1 3
i !
g‘ ) R ”‘*““f*bi Eﬁ“*““m 50.25 psec + 30% (4.0 -
R },*;‘v ,,,,, B T 14.0 nautical miles
; I : ' .
Lo ; 7 - T . Porition #5
B ‘) C Lo : 4 2 67.0 psec + 5% (5.4 -
: ; L E . t .15.4 nautical miles
T I S e e
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DATA PROCESSOR Date: |2~ f70
‘ SN &
DATA SHEET Tested by S /ol Crass .
é&' % ‘/f{# C) g l/ ,‘
. I /fl-dg,éf,;w(/fi’ it LEC.
1,0 Timine Outputs (Yara 4.1.1) , 146A1P2
PIN NO,
1.1 5346 Gate {para &.1.1}) Spec. .8 10 12 14
Poask Amplitade 1.6 + 0.3 volts L5855 L5 188 155
Pulsc Droop 10% max. GK =14 i =L
Rise Time 100 nsec wmax. 20 20 g “ O
Fall Time 160 nsec wmox. & & & 10
1.2 268 Gate (Para 4.1.2)  Spoc. 71 73 25 77
Peak Amplitude 1.6 + 0.3 volts .55 [ ¥ [ 357 LE
Pulse Droop ©10% wax. oK o¥ ok ek
Rise Time - L 100 nsec max 20 f8 L Ee T 2R
Fall Tiwme 100 ‘nsec WAK . 7 & & &
1.3 140 Gate (Para 4.1.3) Spec. ¢ 2%
Peak Amplitude 1.6 + 0.3-volts - L3g
" Pulee Droop 10% mex. e oK
Gate Width {(Positive 140,45 +g°§i sec 1925
: - going) oL T e -
Rise Tiume 100 nsec max. 28

Fall Time 100 nsec max. &

S




1.4 16,75 Gute {Para &.1.4) Spec 3% 41 4.3 45
Peak Amplitude 1.6 + 0.3 volts L8 fbo Lol RN
Pulse Droop 10% max. OK oK ok Ok
Gate Width 16,75 + 0.1 sec /65 167K MTE 178
Rise Time 70 nsec max. 12 pE=! 2 e
Fall Time 70 nscc max. PN & 20 ra
Deluy (from 208 Gate) 160U nsec max. TFOo Fo v &

1.5 Left side Cuve {(Para &4.1.3) 3pec 37
Peak Amplitude Lo + 0.3 volts L 55
Pulse Droop 10% wax. oK
Rise Time 1.0 ¢ssec max. Yo NvANe SEc
Fuii Tine 1.9 Lisec maxz. & NENO SEFe
Delay {from trailing 123.7 Tusec 124

edge of 16.75 gate) -0
1.6 Sweep Shuteff Trizger  Spec 31 33
{para 4.1.6)
Peak Awplitude 1.6+ 0.3 volts Y {55
Pulse Droop 107 max. o« (274 ;
Pulse Width 8 + 1 usec 8.2 82: !
Rise Time ‘100 nsec max. 29 17 -
Delay (from trailing 123.7 fgy@ec 124 12.4. ‘
edge of 16.75 gate) o
1.7 = 1.9 Mc Oscillator 35

{(Pars &.1.73

Spec

Rise Time
Fall Time

Frequency

Peak Amplitude

Pulse Droop

100 nsec max.

100 nsec max.
+700
~ 300 cps

1,911,000

1.6 + 0.3 voles

10% max.

40
8

/04'
OK

1,91 0767



%

2.0

Yidec Outputs {(Fara 6.2) 1A6A1P1
Rl - PYR RO, -

2.1 Tee, Video (Para 4.1

Pulsz Amplitude {(Adjust R8 as
required} {Input sync =

2

1.2Y Snec 11

16,75 Gate (Para 4.1.4)  +0.5 to +1.0 volts peak . /.0
Rise Time RECORD : 10 WARD SEC
Transfer Charavteristic - Fipure 1 of Test Procedure
Adjustment capabllicy oK
2.2 Horiz Video (Para 4.2.2) Spec ‘ 11
Fulse ampldcude 8.5 «1.0 volts paak /.0
{Adjust RE as requlired}
Rise Time RECORD. B /00 NAKD Sec
Feedback Factor 0.96 +.0.00 | 0.755
Trensfer Chavacteristic - Figure 1 of Test Precedure
. ". i 5 ) .
Adjustwment capability oy R OK
b
2.3 D.A.C, Video (Pava 4.2.3) Hoec ' G
Pulse Amplitude 100 v min, Co
Rise Time " RECORD .. 50 WAND Sfc
Qutput Polarity ? ; L “§ ; @ ?
| ' | R
Input $22  #4 | L
+ g , 10&)4 ’ -+ 5103 wv min,
' S
- - foo " - + 100 mv min.
‘ N R
+ - B /0&3 P = 100 mv min.
. ! ' - . t ) H . Lo t
- o+ oo . - 100 av min.
- R
2.4 Quad Output Video Spec . 6
{Para &4.2.4) ' fo oy
‘ Video Reverses L oK
Pl
R
: S
i R
‘ -
~10- P

SR IR




TR
T P14
TP
TPIT
TRIE

3.0 Range Sweth Selection (Pars 4.2.3)

+1.59
+ 0,15
~ 6.8

+ 0. YEG
~ Q.00

Position #1
Position #2
Pégitiﬁn #3
Pogsition £4

Boglvion £3

P
é@"b o

Ve

Ve

Voe.

Vioe

Ho Offset

16.75% usan + 59
33.5 ugee 4+ 5%

50.2% usse + 5%

€7.0 ugae + B

“1ln

g

ﬁeasux@d Volue

O

j{(?c 75

29,4

[



10.

11,

12,

COHERENT OSCILLATOR (1A4AT7)

Apply-+20 to pin 1, ground to pin 2 and -20V to pin 3 of

connector P3,

Attach a 360 uuf capacitor temporarily from collector of Q3 to ground to
prevent oscillation of the oscillator 3.

Using a Hewlett~Packard 608D signal generator apply .1 V pp 60 Mc signal
to connector Pl and by placing a Tektronix type 585 scope from the

base of Q2 to ground, adjust first stage Q}; center frequency by adjusting
Cl for a maximum as indicated by the scope.

Measure the bandwidth and gain of the first stage Ql and the gain should
be approximately 2 and the bandwidth should be greater than 25 Mc.
Temporarily disconnect tap of LL5 coil from the feedthru to which it is
connected. Apply .1 V pp 60 Mc terminated in 50 ohms thru C28 to

the last stage Q5 and by means of the scope attached to P2 terminated
in 50 chms adjust C34 of the last stage Q5 for a maximum as indicated
by the scope.

Measure bandwidth and gain of the last stage Q5. Gair should be
approximately 2.5 and the bandwidth should be greater than 4 Mc.
Disconnect the 360 uuf capacitor temporarily attached from collector

of Q3 to grouﬁd in part 2 above.

Reconnect the tap of Q5 temporarily disconnected from the feedthru

in part 5 above.

By means of a frequency counter attached to connector P2, adjust

C26 of oscillator Q3 to give 60 + .1 Mc (spec. is 0.5 mc) as indicated by
the frequency counter.

Apply a2 1.6 VO P positive pulse 16.75 u sec wide at a 3731 cps repetition

- rate to pin 6 and the return to pin 7 of connector P3, Observe output at

P2 terminated in 50 ohms and verify that the output is blanked during the
interval in which the pulse occurs.

While observing the same point, adjust pot R20 so that start of
oscillation occurs 1 u sec after the trailing edge of the 1.6 V pulse,

The magnetron firing pulse norrhally occurs approximately . 6 u sec after
the trailing edge of the 1. 6 V blanking pulse. By means of a pulse.
generator with a delay feature the Rada-Pulser, Sr. can be triggered to
givea 0.5V pp’ 100 n sec pulse of 60 Mc signal dccurring at a point

.6 u sec after blanking,



13.

14,

15.

By using the Coho I,F, and Phase Lock Test Chassis, Unit 4A3 of
the DPD-1, a verification of phase lock can be made. Connect the
units according to the following sketch.

16T usee ,' i { N - ; - 1
i ) 1 - 2 f (’
pulse gen vi Pulse | ~>§Rdda gﬂ,;Atten}_eyCoho I.F. and Phase
. f 7; Delay % gulseri mator} flogg test " j
e POV SO § | AU s 2 E .
§ Lock Pulse
§ I Lock v, <~ Scope
S, A A test “ “Priobe
[ p3 pin 6 P1 output § {°¢
i Coherent ! _Coherent Ose OQutput Ay
Osc Under E e .
{ Test ! S N
i i
S | Scope i
et ot

By observing the lock test output the locking pulse is phase
compared to the coherent oscillator output (by means of a ringing
delay line within the Coho I1I.F, and Phase Lock Test Chassis) at
12,5 u sec intervals., The lock normally is so good that in order
to indicate an unlocking the frequency of the pulse must be changed
by 3 Mc or more or the locking pulse must be attenuated by 30 db

or more or the lock pulse must be moved by 1 microsecond or more

or auny combination of these things,

The output voltage should be IVP-P across 5Qgpeak-to-peak.




Measure at P2
Ad just quench pariocd with
R20

Phase Lock

Amplitude
Polerity

Width
Repstition Rate

TEST EQUIFMENT REQUIRED (or equivalent)

Tektronix Model 585

Tektronix Type 82

Kay Rlectric, Rada-Pulser Senior
Lavoie, Model LA-593

i
1

1 Vp-p nominal

3,731 ppe (268 us)

1. Frequency Counter HP 52451,
2., Oscilloscope
3. Oscilloscope Preamplifier
- 4, IF Pulse Generstor
5, Video Pulse Generator
11, PROVIDE THE FOLLOWING VOLTAGES AND TERMINATIONS:
1. P3-1 + 20 VDC
2, P3-3 - 20 VB
3. P3-2  Gnd
4, P2 50 ohms
I1I. ELECTRICAL TEST SPECIFICATIONS
1. Frequency 60 + 0.5 MHz
Measure at PZ
2. Amplitude
Measure at P2
3. ©Oscillator Quench
Apply the following video pulse to P3-6
Amplitude 1.6 V + 0.3 v
Polarity positive
Width 16.75 pe-
Repetition Rate
- Quench Period Range

17.00 ps or less to. 18.25 us or more

Apply the following video pulse to P3-~6

1.6 v+0.3V .
positive

16,75 us

3,731 pps (268 us)

Set R20 to give a 17.85 us quench period

o
: A PILEE
PREFARED BY ATE PRY ;.;—RT-'“;E.;\“V'TY - X
at
'—E’E‘ Bates ‘;"2"69 AL FRONUTTEHDINGC (vt 10N
CwE L mEL BT T tatE Y oW suelecy T T PROJECT OR MODEL

APPRGIED BY ATE

SM-D-533217

Acceptance Test Plan, COHO Assy

1806 -

SHERY COUVUMENT OR REFORT

40287
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£

Apply the following signal to Pl from the Rada-Pulser

_ Frequency 60 + 0.5 MHz
\ Pulsewidth (7) 75 nsec !
a Amplitude 0.5 Vp-p

Repetition Frequesncy

3,731 pps (268 us)

This signal shall be synchrounized with the above 16.75 psec video signal
and appears 0.6 usec after its treiling edge. . '

Phese lock is indicated by the COHO turn-on pulling into the 60 me hase
lock signal as it is applied. Pull in should be approximately 0.5 psec.
Adjust R20 to obtain thie.

IV. TEST RESULIS

Characteristic

'1. Frequency
2., Amplitude

3. Quench Period
Adjustment

£

S

Bpecification

60 + 0.5 MHz

1 Vp-p nominal

17.00 48 to 18.25 s

Measured

60.CO0 500

o3 Voun

[E.157 A sie

min. range

4, 'Phase Lock Ow B w1 SEc

=9 f s
TEST PERFORMED BY . \/ e éerwvui ]

:

Date: 8“ 28"’ '",7\,

&F 4;,"‘-,-‘!’

J fis i % asite  cwgps yepasred  wod  Fe T ed



V.F.0, TEST (lA4A8)

1. Apply 450V to pin 6 thru alK-3W resistor and -50V to pin 7 thru
. 1. 6K 1W resistor and the 50V return to pin 9 of Pl
2. Ground pin 4.
2a. Set collectors of Ql to 15V by adjusting R2 for balance and R9Y for
correct voltage (15V}. Measure balance with Simpson VOM (between
collectors} set om 50 u a scale for final setting, Use VTVM to set
the 15V level,
3. Use amplifier of test jig to amplify the output out of Q3 oscillator
by attaching P3 to the test jig in put, '
4, Attach clip lead cable from frequency counter to collector of test
- jig amplifier and adjust the oscillator Q3 to a frequency of 9,996, 250
cycles/sec, Remove P3 from test jig.
5. Attach P2 to the test jig input and adjust oscillator Q4 to 9,996, 250
cycles/sec, '
6. Attach PZ to the one input of the test jig and P3 to the other input
of the test jig. Place the clip lead cable from the frequency counter
across the detector load of the test jig. Attach pin 4 to the arm of
the pot which is used to simulate VGOD and the return pin 5 to the
ground of the pot chassis.
- T, With the VGOD simulator to OVDén which case the freq‘uency counter
should indicate 0 frequency and if it is not so, a minor adjustment
of one of the two oscillators should be done to make it be so.
8., Vary the VGOD simulator to +4VDC
should indicate 7500 cycles/sec + 10%. Adjust the VGOD simulator to

in which case the frequency counter#

-4VDC in which case the frequency counter should indicate 7500 cycles/sec
+10%. If such is not the case, the varactors may require changing.

9. Place the VFO in the oven and app}.y\the same power and signal to the
unit, Plot a characteristic curve of the V., T, O, obtained by varying
the VGOD pot from +4V to -4V and recording the frequency across the

test jig detector load every .2V interval.
10, The output level of each oscillator should be greater than .02V pp.

* Keep sensitivity of counter as low as possible in order to keep the ripple

from causing erratic triggering of the counter which manifesta itaalf ac o
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I. TEST BEQUIPMENT REQUIRED (or equivalent)

1. Frequency Counter _HP 5245L
2. Oscilloscope Tektronix Model 585
3. Oscilloscope Preamplifier Tektronix Model Type 82

2N708 ¢
N?%: 1 uf

L
-20 vDC
FREQUENCY TEST CIRCULT

E NERSAMT e T NEOREL wERE % s AS SR G ATED By RN g 4 0G0« NE Pal, Dot BT O .
WORAT O, ANL EALE BT FGE R AnTh Faekt at - GRANTEG F0 Taf Nt TED CTATY R T N 13
Foat L NepgRAT, A QL g Ra. ¢ & . KaTEeT S RO RRYE TR pe L "y et P P T T N . H
LA AN LR R P-4l 000
PATEARED BY TATE Ir:c;(’?'n‘n*&-c,‘;fr-lvrmw T T i
F.E, Bates -2-69 N CTTEENRS SIS
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IL.

111,

Iv.

Pg. 2 of 2
40288

PROVIDE THE FOLLOWING VOLTAGES AND TERMINATIONS

I. P1-6 +50 VDC  through 1X, 3¥W resistor
2. PL-7 -50 VBC  through 1.6K, 1W resistor
3. PL-9 Gnd

4. Pi-4 Freq. Control, + &4 VBC

5. P2 50 ohms

6. P3 50 ohus

ELECTRICAL TEST SPECIFICATIONS
1. Anplitude 0.02 Vp~p Minimum
2
Meagure at P2 and P3

2, Frequency Test

Using the Frequency Test Circuit, attach P2 and P3 to the input
of the Freq. Test Circuit.

Freguency Control Freguency Qut
+4 VDC 8,370 Hz nominal
0 VDO 0 Hz nominal
-4 VDC 8,370 Hz nowminal

TEST RESULTS S 73

Characteristic Specification ‘Measured
1. Amplitude 0.02 Vp-p Minimum P2 0,02 V..o
i H
2. Frequency Qutput P73 0-02 Vé“?
Frequency at +4 VDC .
control 8,370 Hz nominal oo H
7
Frequency at 0 VDC .
control ' 0 Hz nominal - O
Frequency at -4 VDC 8,370 Hz nominal (O OCs 2
— ){y / ,/7
Date O~/L~70 TEST PERFORMED BY =% A7 %lp Laanu

Jh chac it W yepared P ?‘{c:f?‘/c.* of i e

C:w/ng.f No, VIS7-1/R 7€

o

e sinp i




PRE AMPLIFIER ALIGNMENT (lAZ2A2)

Supply the following voltagés, {

Pin A,
Pin D,
Pin E,

Pin C,
Pin H,
Pin L,

+ 200 V d¢, 35 ma
+ 20V de, 5ma
« 20 Vde, 5 ma

20 V + 200 V Return,
12.6 vde, 440 wa
17.6 V Return

Use the followmg e tching pad to feed signals into the preamplifier through

connector Ji and J2,

— e eme m eee M e e e A e e e e ea

7 pf
e v o To Preamplifier
{ {
i Bl eSS : :{:
3 360 0. 7; of

Use the following detector circuit to observe the waveforms.

<

27 pf 18 K

Terminate J3 with 50 L . lN2701

jl" g . ‘J v-vwfug....mm

18K 3 47K $

Feed a sweep signal center about 60 mc into the input through the e tching pad.

Observe the Bighal at cathode of V2. Adjust L8, 19 and L1l for a response as

shown,

Approx.
.2 db

e g o e
] \\\-M”’f -

d—.,
e .

49 mc



o cineicett

Move detector to base of Ql and adjust C19 and C20 for the response shown.

i

o

RV R S
% _ }L g Approximately t
/49 me 71 mg 0.5 db down {"

K
.

ks

“Move detector to 500 load at J3 and adjust C24 and C28 for the following

response, |
.r/“:"‘ T ‘""\, .
- S
7 .5 toldb
f K
7 down @ 49 mc and 71 mc
/49 mc 71 mc *,
/ |
g \.‘
3

If necessary, to meet the overall requirements, the circuits previously

adjusted may be touched-up with minor adjustments.
Make a point-by-point frequency response for record.

Specific'ations: {Including the na tching network) »
Bandwidth: symmetrical about 60 mc. The top shall be
' reasonably flat. The response shall be dowa,
.5 t0 1.0 db at 49 mc and 71 mec.

Gain : 23 db minimum (Measured thrdugh ma tching pad)
Noise Figure: 2 db maximum @ 60 mc (Measured without matching
network) '

-
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°

I. TEST EQUIPMENT REQUIRED (or equivalent)

HP Model 608

1. Signsl Generator
2. VNoise Figure Meter HP Model 340B
3. 1IF Noise Source HP Model 343A
4. Oscilloscope Tektronix Model 585
5. Oscilloscope Preamplifier Tektronic Model 82
T
Ju
J -
| -1&7lpf To Preamplifier
S 4
) ol L'“\/Vﬂ/ ‘
l * _L i
| 360 n T Tipf
SR, v
Input Matching Network
18 pf 18 X -
8 A . /
J— | VWY - _
7. 18X 47K
18270
Detector
R Rk T R R T
w;‘tpénrpse;tes ;“5’:52“69;'4”’““'"‘ & Yy T Y e M
::f}ris‘;w"“*: '““'inzae"*‘"l;?1fz“ar“:ﬁa'xu? T T T e e FROIF T OR WOLEL
Amnoantsnecs Taor Dlnn  Dra.lAmn Aeaw i ank
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Page 2 of 2
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SUPPLY THE FOLLOWING VOLTAGES AND TERMINATIONS
1. . PL-A <4200 VDC (35 ma)

2., P1-D +20 VDC (5 ma)

3. PL-E -20 VDC (5 ma)

4. P1-C Gnd

5. Pi-H +12.6 VDC (440 ma)

6. Pil-L 12.6 V Ret

7. 33 50 4

ELECTRICAL TEST SPECIFICATIONS

Gain and Banduidth measurements are wmade with matching network connected
to J1 and J2. Measurements are made from input to matching network to J3

Gain 20 db wmin
Bandwidth 22 MHz Min, @ 1 db
Noise Figure 2 db max

{measured without matching network)

TEST RESULTS SN (wnfhiorpews )

Characteristic Specification ﬁeasured

1. Gain ' 20 db min. 273 db

2. Bandwidth 22 MHz min. @ 1 db 2 MNMHP
3. Noise Figure 2 db max. 2.0db

—r

et e/

DATE O~ 1=T70 TEST PERFORMED BY_ = &7 lmilier- <

o

(.

TA/! C/:?/oz_‘:.r/_( ol e s fc./7¢2/;“t‘d’ c:77-70/ ?tc;:]‘/Ca/ C/n.:;/fé'

Coon Fract No. NAS? ~naz7yg
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